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Description 

[0001] The present invention relates generally to 
techniques for stimulation of the vagus nerve, and more 
particularly to apparatus for suppressing or inhibiting 
stimulation of the vagus nerve while the individual 
undergoing the stimulation is speaking. 
[0002] Neural stimulating devices (neurostimula- 
tors) for generating and applying electrical impulses to 
the vagus nerve of an epileptic patient to modulate the 
electrical activity of the nerve(s) as part of a prescribed 
therapy, as for example known from US-A-5 154 172, 
are currently undergoing clinical testing and investiga- 
tion. A side effect of such vagal stimulation in at least 
some patients is the presence of a noticeable modula- 
tion of the patient* s voice when he or she speaks during 
actual application of the stimulating signals to the nerve. 
[0003] It is a principal object of the present inven- 
tion to provide techniques for avoiding undesirable voice 
modulation of patients undergoing vagal stimulation 
therapy. 

[0004] However, the desire to eliminate an objec- 
tionable or annoying modulation of the patient's voice, 
which is essentially a cosmetic consideration, must be 
balanced against the need to assure that the appropri- 
ate therapy will be delivered. 

[0005] Accordingly, it is another object of the inven- 
tion to avoid, to a reasonable extent, undesirable voice 
modulation of patients undergoing vagal stimulation 
therapy, while maintaining a bias in certain circum- 
stances toward ongoing delivery of the therapy as pre- 
scribed. 

[0006] These objects are solved by the features of 
claim 1 . 

[0007] In essence, in conjunction with a medical 
device for stimulating the vagus nerve of a patient to 
modulate the electrical activity thereof as part of a pre- 
scribed therapy, the present invention provides sensing 
means to detect the patient's speech and to halt or 
delay the vagal stimulation during at least a part of the 
time that speech continues to be detected. The result is 
selective suppression of the stimulation while the 
patient is speaking. The sensing means includes detec- 
tion and discrimination apparatus, to detect speech by 
the patient while avoiding false detection attributable to 
sounds from other sources. 

[0008] In a presently preferred embodiment, the 
suppression of nerve stimulation ceases after a preset 
time interval regardless of continued detection of 
speech, to assure that beneficial therapy is not unduly 
inhibited in favor of mere cosmetic considerations or in 
the presence of prolonged false detections. The dis- 
criminator selectively varies the sensitivity of the sup- 
pression apparatus to the patient's voice while 
enhancing selectivity over other sounds in the vicinity, 
for example by changing the value of a threshold level 
which must be crossed before the suppression of nerve 
stimulation can occur or continue, and filtering out dis- 



turbances. 

[0009] Although a number of techniques exist by 
which speech may be detected, such as by sensing 
myopotentials from muscles involved in speech, or neu- 

5 ral potentials, or impedance changes in the tissues 
involved in speech, for example, the preferred embodi- 
ment of the present invention employs a vibration trans- 
ducer, such as a piezoelectric polymer converter, 
preferably a plastic material commercially available 

10 under the trademark Kynar (of Pennwalt Company). 
Alternatively, a piezoelectric crystal converter may be 
used as the vibration transducer. The transducer 
detects vibrations caused by speech-generated sound 
and converts them to a corresponding electrical signal. 

15 It may be located near the vocal tract, or, preferably, for 
reasons of greater protection and ease of implantation, 
within the case (housing) of the implantable microproc- 
essor-based stimulus generator which delivers the pro- 
grammed therapy to the patient. 

20 [0010] Although it possesses some clear advan- 
tages over other techniques for voice or speech detec- 
tion such as those mentioned above, principally in 
avoidance of surgical complexities of implantation, a 
vibration sensor alone is not highly selective of speech- 
es generated sounds or frequencies. However, that short- 
coming is readily overcome by appropriate signal 
enhancement. For example, the system may be 
designed with programmable or adaptive sensitivities to 
the signal derived from the speech-generated vibra- 

30 tions. To improve discrimination, selective filtering is 
performed in the known voice frequency band of from 
about 300 to about 3,000 Hertz (Hz). Further noise 
immunity may be provided by varying the detection 
threshold(s) according to the background noise present. 

35 [0011] Therefore, it is another broad object of the 
present invention to provide improved apparatus for 
medical therapy through stimulation of the vagus nerve. 
[0012] A more specific object is to provide appara- 
tus for vagal neurostimulation which includes selectively 

40 suppressing or inhibiting stimulation when the patient is 
speaking, and avoiding such suppression in the pres- 
ence of false signals or after prolonged speaking, in 
favor of delivery of the stimulation therapy. 
[0013] The above and still further objects, features 

45 and attendant advantages of the invention will become 
apparent from a consideration of the following detailed 
description of the preferred embodiments thereof, taken 
in conjunction with the accompanying drawings, in 
which: 

50 

FIG. 1 is a simplified block diagram of an exemplary 
implantable neurostimulator which may be used in 
a medical device according to claim 1; 
FIGS. 2 is a phantom view illustrating the relative 
55 positions of the implanted neurostimulator, nerve 
electrode array implanted on the vagus nerve, and 
associated electrical leads in the patient; and 
FIG. 3 is a block diagram of an exemplary embodi- 
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ment of sensing means according to claim 1 
employed with the neurostimulator of FIGS. 1 and 
2. 

[0014] FIG. 1 is a simplified block diagram of an 
exemplary stimulus (pulse) generator of a neurostimula- 
tor which may be used in a medical device according to 
claim 1 . The device is used to treat and/or control epi- 
lepsy, for example, by application of appropriate modu- 
lating electrical signals to the patient's vagus nerve, as 
shown in FIG. 2. A detailed description of such a neu- 
rostimulator is contained in copending U.S. patent appli- 
cation Ser. No. 07/434,985 (US-A-5 154 172), filed 
November 10, 1989, now in the names of Anthony J. 
Varrichio, et at. assigned to the same assignee as the 
instant application, with modifications as will be 
described presently herein. For the moment, a brief 
description of the basic use, structure and operation of 
generator 10 of FIG. 1 will suffice. 
[0015] Typically, pulse generator 10 is implemented 
to be implanted in the patient (e.g., in a pocket formed 
by the surgeon just below the skin in the chest as shown 
in FIG. 2), but the principles of the invention are not 
restricted to an implantable device and apply equally to 
a partly or primarily external system. The overall neu- 
rostimulator also includes an implantable stimulating 
electrode array 40 and electrical lead system 42 (FIG. 
2) for applying the output signal of generator 10 to the 
selected nerve, such as the vagus nerve. For the 
implanted device, apparatus would also be employed 
external to the patient's body, including a computer 53 
and wand 55 for telemetry of parameter programming to 
and monitoring signals from generator 10. The pro- 
grammed stimulating output pulse sequence of the 
pulse generator is delivered to the nerve(s) to modulate 
the electrical activity thereof. 

[0016] Generator 10 includes a battery (e.g., a sin- 
gle lithium thionyl chloride cell) 12 connected to a volt- 
age regulator 15 which provides a clean, steady output 
voltage. The regulator supplies power to the various 
components, including logic and control section 17, 
which uses a microprocessor to control programmable 
functions of the device including current (and or volt- 
age), frequency, pulse width, on-time and off-time of the 
output signal. This allows the output signal to be shaped 
to obtain the desired modulation of electrical activity of 
the nerve. Timing signals for the logic and control func- 
tions of the generator are provided by a crystal oscillator 
20. A magnetically-actuated reed switch 27 may be 
incorporated in the electronics package to provide the 
capability for manual activation of the generator (e.g., by 
the patient, using an external magnet, not shown, 
placed immediately adjacent to the generator implant 
site). Built-in antenna 25 enables communication 
between the implanted pulse generator and the external 
electronics via the wand 55. Once the system is pro- 
grammed, it maintains and operates at the programmed 
settings until reprogrammed (by the attending physi- 



cian). 

[0017] Logic and control section 17 controls an out- 
put circuit or section 22 which generates the output sig- 
nal with the programmed parameters appropriate for 

5 treating epilepsy. The output section and its pro- 
grammed output signal are coupled to an electrical con- 
nector 30 on the case or housing 35 of generator 10 and 
to lead assembly 42 connected to the stimulating elec- 
trode array 40 (FIG. 2). Housing 35 is hermetically 

10 sealed and composed of a material such as titanium 
which is biologically compatible with the fluids and tis- 
sue of the patient's body. 

[0018] As shown in FIG. 2, nerve stimulating elec- 
trode array 40 is conductively connected to the distal 

15 end of insulated electrically conductive lead assembly 
42 which is attached at its proximal end to connector 30 
on the generator. Electrode array 40 may be a bipolar 
stimulating electrode of the type described in U.S. Pat- 
ent 4,573,481 issued March 4, 1986 to Bullara. The 

20 electrode array is surgically implanted on the vagus 
nerve 45 in the patient's neck, and the lead assembly 42 
is secured in a manner that allows it to flex with move- 
ment of the patient's chest and neck. 
[0019] It has been found that stimulation of the 

25 vagus nerve has a side effect of tending to produce an 
undesirable modulation of the patient's voice. According 
to the present invention as defined in claim 1, the medi- 
cal device includes sensing means responsive to 
speech for automatically and selectively suppressing or 

30 inhibiting the vagal stimulation while the patient is 
speaking. In the preferred embodiment, this sensing 
means comprises stimulation suppressor 60 (FIG. 1 ) 
which is mounted within the housing 35 of the stimulus 
generator 10. Preferably, a vibration transducer of the 

35 suppressor 60 is mounted on the interior surface of the 
generator housing, mechanically isolated from other 
internal components to permit free vibration of the 
transducer so that the suppressor will readily respond to 
vibrations arising when the patient speaks. Referring to 

40 FIG. 3, the vibration transducer 62 of suppressor 60 is 
preferably a piezoelectric polymeric material marketed 
under the name Kynar™, but any suitable material or 
device may be used which detects vibrations caused by 
speech-generated sound and converts them to a corre- 

45 sponding electrical signal. 

[0020] The suppression system processes the 
speech-derived signal to provide programmable or 
adaptive sensitivity thereto. For purposes of initial dis- 
crimination between speech signals and other distur- 

so bances, the signal is subjected to bandpass filtering in 
the voice frequency band ranging from approximately 
70 to 3,000 Hz. In the preferred embodiment, the output 
signal of the vibration transducer 62 is processed 
through an amplifier/filter 65 having a bandwidth wider 

55 than the speech signal, and is split into two signal paths 
67 and 68. The signal in path 67 undergoes rectification 
in rectifier 70, and is then lowpass filtered via filter 72 in 
the frequency band of interest (time constant ranging 
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from 0.3 to 3.0 seconds). The output of filter 72 is 
applied to one input of a comparator 75. 
[0021] The signal in path 68 is attenuated in the 
normal frequency band of speech by a filter 77 having a 
frequency characteristic which rejects frequencies in 
the range from about 300 to about 2,220 Hz. The result- 
ing signal is then rectified in rectifier 80 and lowpass fil- 
tered through filter 81 (same as filter 72). The output of 
filter 81 is combined in summing circuit 84 with a thresh- 
old value selected to provide a desired sensitivity to the 
signal of interest in the presence of ambient or back- 
ground noise or other interference. The basic threshold 
value is programmed into the microprocessor memory 
in the digital control subsystem 86 of logic and control 
section 17 of the stimulus generator 10. This digital 
threshold value is converted to an analog value by dig- 
ital-to-analog (D/A) converter 87 before being combined 
in sun/difference circuit 84 with the signal processed 
through path 68. The combination results in a signal 
which represents a threshold level exceeding the back- 
ground noise in the vicinity of the patient and in the sys- 
tem. The cumulative threshold signal is applied as the 
second input to comparator 75. 
[0022] When the first signal (the input from path 67, 
after processing) exceeds the cumulative threshold (the 
input from path 68, after processing, together with the 
threshold value from the microprocessor), it signifies 
detection of speech by the patient undergoing the neu- 
ral stimulation. Accordingly, a "detect" signal is output- 
ted from the comparator on line 90 and applied to the 
microprocessor, via digital control subsystem 86, to 
suppress stimulation of the vagus nerve by inhibiting the 
stimulating signal. 

[0023] This basic speech detection system may be 
modified to avoid if not completely eliminate prolonged 
false detections, while facilitating rapid detection. Such 
a modification may be provided, for example, by pro- 
gressively increasing the sensitivity of stimulation sup- 
pressor 60. In a preferred technique, the threshold level 
is initially programmed at a relatively small value so that 
the detection system is highly sensitive to vibrations 
indicative of sound, but not necessarily highly selective 
or capable of discriminating to a great extent between 
speech-generated sound and sounds deriving from 
other sources. If the processed first split signal voltage 
(output of path 67) crosses this threshold, the output of 
the comparator triggers suppression of the stimulation 
signal from the neurostimulator pulse generator. The 
suppression of stimulation may be selectively set to be 
brief, e.g., an interval of five seconds. 
[0024] To decrease the sensitivity of the suppres- 
sion system, the threshold is then increased (by prior 
programming of the microprocessor or by a predeter- 
mined added value with each "detect" output of the 
comparator). If the first split signal voltage exceeds this 
new threshold value, preferably measured within the 
time interval of the initial suppression, the stimulation 
signal remains inhibited. Suppression is continued for a 



period of time which is determined by balancing the 
patient's need for therapy against the desire to avoid 
objectionable voice modulation. This period of time is 
set by the attending physician, by appropriately pro- 

5 gramming the microprocessor in the logic and control 
section of the stimulus generator. Alternatively the sup- 
pression may be aborted when the first split signal volt- 
age fails to exceed a programmed lower threshold level, 
if that occurs before the end of the timer interval. 

10 [0025] The suppression system may be imple- 
mented so that if the comparator fails to produce a 
"detect" signal output after an initial brief time interval 
that the first threshold is exceeded and a higher thresh- 
old level is established, the higher threshold level is 

15 maintained until the periodic testing of the detection 
subsystem demonstrates that the first split signal level 
has fallen well below the initial threshold level (i.e., an 
amount predetermined according to all relevant factors). 
To further preclude prolonged false detections of patient 

20 speech, the suppression system may be programmed 
to shut down (i.e., to discontinue further suppression) 
for a predetermined time interval after the physician- 
programmed period has timed out, or following an 
aborted detection. 

25 [0026] Preferably, also, the sensing portion of the 
suppression system is implemented to provide a cumu- 
lative value representative of the number or extent of the 
time intervals during which stimulation is suppressed 
over the course of, for example, a twenty-four hour 

30 period. This information may then be utilized to reduce 
the amount of time of subsequent suppression cycles 
(i.e., to increase the duty cycle of the basic stimulation) 
if the summation exceeds a predetermined value for 
that period. Alternatively, the information may be used 

35 to increase the threshold level for speech detection. 
[0027] When prolonged interruption of stimulation 
by the suppression system occurs, it tends to indicate 
that the sounds (vibrations in the system of the pre- 
ferred embodiment) being detected may not be attribut- 

40 able to patient speech but instead are spurious signals 
or noise. These may include environmental sounds 
which are not easily discriminated from speech, such as 
snoring, wheezing or other respiratory problems of the 
patient. To avoid prolonged suppression of stimulation 

45 in these circumstances, the system preferably operates 
according to an algorithm which treats any prolonged 
suppression as though it is caused by false detections 
rather than patient speech. When a predetermined pro- 
longed interval of suppression occurs, the suppression 

so system is disabled. For example, a cumulative total of 
the intervals of suppression may be maintained by the 
system to automatically decrease the time interval dur- 
ing which suppression of stimulation is permitted in sub- 
sequent intervals, and at a predetermined total within a 

55 set time period, to prevent suppression altogether. Vari- 
ations of such schemes, including adjustment of the 
stimulation or suppression duty cycle, can readily be 
developed with appropriate algorithms to serve the pur- 
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pose of biasing the system against false detections and 
prolonged suppression. 

[0028] It will be observed from the foregoing disclo- 
sure that the present invention provides automatic and 
selective suppression of stimulation of the vagus nerve 
while the patient is speaking, including the capability of 
automatically aborting the suppression whenever it has 
continued beyond a preprogrammed time interval. 
Because the basic function of the neurostimulator sys- 
tem is to modulate the electrical activity of the vagus 
nerve to relieve the incidence and/or length of epileptic 
seizures (or to alleviate some other disorder being 
treated), it is preferable to err on the side of stimulation 
during actual speech by the patient, despite accompa- 
nying undesirable voice modulation, than to allow pro- 
longed intervals of non-stimulation. 
[0029] The invention is not limited to use with 
implantable neurostimulators, but may be used effec- 
tively where part or substantially all of the neural stimu- 
lating apparatus is located external to the patient's body. 

Claims 

1 . A medical device for stimulating the vagus nerve of 
a patient to modulate the electrical activity therof as 
part of a prescribed therapy, comprising: 

signal generating means (10) for generating a 
predetermined signal to stimulate the vagus 
nerve, 

characterized by 

sensing means (62 - 87) responsive to speech 
by the patient for automatically inhibiting said 
signal from stimulating the nerve. 

2. The medical device of claim 1, wherein said sens- 
ing means includes means for detecting speech by 
the patient. 

3. The medical device of any of the preceding claims, 
wherein said sensing means (62 - 87) further 
includes means (60) for removing the inhibition 
after a preset time interval regardless of continued 
detection of speech by the speech detecting 
means. 

4. The medical device of any of the preceding claims, 
wherein said sensing means further includes 
means (67 - 84) for discriminating speech by the 
patient from other sounds to avoid false detection of 
speech. 

5. The medical device any of the preceding claims, 
wherein said sensing means further includes 
means (75) for varying the sensitivity of the speech 
detecting means to speech by the patient, to reduce 
the likelihood of false detection of speech. 



6. The medical device of claim 4, wherein the speech 
detecting means includes a vibration sensor (62). 

7. The medical device of claim 6, wherein the vibration 
5 sensor includes transducer means (62) for convert- 
ing detected vibrations to an electrical signal and 
the speech discriminating means includes band- 
pass filter means (65) for processing the electrical 
signal derived from the detected vibrations while 

10 sustantially rejecting signal frequencies outside the 
voice frequency band. 

8. The medical device of claim 5, wherein the sensitiv- 
ity varying means (75) includes means for progres- 

15 sively decreasing the sensitivity of the speech 
detecting means to speech-generated phenomena, 
to discriminate against similar phenomena gener- 
ated by sources other than speech. 

20 9. The medical device of any of the preceding claims, 
wherein the sensing means includes 

means for sunning the time intervals of inhibi- 
tion of the signal generated by said signal gen- 
25 erating means during a predetermined period, 

and 

means for reducing the time intervals of subse- 
quent inhibitions when the sum of the time 
intervals of inhibition during said predeter- 
30 mined period exceeds a preset value. 

10. The medical device of claim 5, wherein the sensing 
means further includes 

35 means for setting a threshold value of the 

speech detecting means representing a prede- 
termined sensitivity to patient speech, and 
the sensitivity varying means includes 
means for progressively increasing the thresh- 
40 old value of the speech detecting means to 

speech-generated phenomena, with increasing 
intervals of inhibition. 

Patentanspruche 

45 

1. Medizinisches Gerat zum Stimulieren des Vagus- 
nerves eines Patienten, urn dessen elektrische 
Aktivitat als Teil einer vorgeschriebenen Therapie 
zu modulieren, mit einer Signalerzeugungseinrich- 

50 tung (10) zum Erzeugen eines vorbestimmten 
Signales, urn den Vagusnerv zu stimulieren, 
gekennzeichnet durch Sensoreinrichtungen (62 - 
87), die auf das Sprechen des Patienten anspre- 
chen, urn automatisch das Signal zum Stimulieren 

55 des Nerves zu unterdrucken. 

2. Medizinisches Gerat nach Anspruch 1, wobei die 
Sensoreinrichtungen eine Einrichtung zum Detek- 
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tieren des Sprechens durch den Patienten umfasst 

Medizinisches Gerat nach einem der vorhergehen- 
den Anspriiche, wobei die Sensoreinrichtungen (62 
- 87) ferner eine Einrichtung (60) umfassen, urn die 
Unterdruckung nach einem vorgegebenen Zeitin- 
tervall zuruckzunehmen, unabhangig von einer wei- 
teren Detektierung des Sprechens durch die 
Sprechdetektierungseinrichtung. 

Medizinisches Gerat nach einem der vorhergehen- 
den Anspruche, wobei die Sensoreinrichtungen fer- 
ner Einrichtungen (67 - 84) umfassen, urn das 
Sprechen durch den Patienten von anderen Gerau- 
schen zu unterscheiden, urn eine falsche Detektie- 
rung von Sprechen zu vermeiden. 

Medizinisches Gerat nach einem der vorhergehen- 
den Anspruche, wobei die Sensoreinrichtungen fer- 
ner eine Einrichtung (75) zum Variieren der 
Empfindlichkeit der Sprechdetektierungseinrich- 
tung beim Sprechen des Patienten umfasst, urn die 
Wahrscheinlichkeit einer falschen Sprechdetektie- 
rung zu reduzieren. 

Medizinisches Gerat nach Anspruch 4, wobei die 
Sprechdetektierungseinrichtung einen Vibrations- 
sensor (62) umfasst 

Medizinisches Gerat nach Anspruch 6, wobei der 
Vibrationssensor eine Transducereinrichtung (62) 
aufweist, urn ermittelte Vibrationen in ein elektri- 
sches Signal umzuwandeln, und wobei die 
Sprechunterscheidungseinrichtung eine Band- 
passfiltereinrichtung (65) aufweist, um das aus den 
detektierten Vibrationen abgeleitete elektrische 
Signal zu bearbeiten und Signalfrequenzen aufter- 
halb des Sprachfrequenzbandes im wesentlichen 
zuruckzuweisen. 

Medizinisches Gerat nach Anspruch 5, wobei die 
Einrichtung (75) zum Variieren der Empfindlichkeit 
eine Einrichtung aufweist, um progressiv die Emp- 
findlichkeit der Sprechdetektierungseinrichtung 
aufgrund von spracherzeugten Phanomenen zu 
verringern, um diese von ahnlichen Phanomenen 
zu unterscheiden, die durch andere als Sprach- 
quellen erzeugt werden. 

Medizinisches Gerat nach einem der vorhergehen- 
den Anspruche, wobei die Sensoreinrichtungen 
eine Einrichtung aufweisen, um wahrend einer 
bestimmten Periode die Zeitintervalle zu summie- 
ren in denen das durch die Signalerzeugungsein- 
richtung erzeugte Signal unterdruckt wurde, und 
eine Einrichtung zum Reduzieren der Zeitintervalle 
von aufeinanderfolgenden Unterdruckungen, wenn 
die Summe der Zeitintervalle der Unterdruckung 
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wahrend der vorbestimmten Zeitdauer einen vorge- 
gebenen Wert uberschreitet 

10. Medizinisches Gerat nach Anspruch 5, wobei die 
Sensoreinrichtungen ferner eine Einrichtung zum 
Setzen eines Schwellenwertes der Sprechdetektie- 
rungseinrichtung aufweist, der eine vorbestimmte 
Empfindlichkeit auf das Sprechen des Patienten 
reprasentiert, und die Einrichtung zum Variieren 
der Empfindlichkeit eine Einrichtung zum progressi- 
ven Anheben des Schwellenwertes der Sprechde- 
tektierungseinrichtung auf spracherzeugte 
Phanomene mit wachsenden Intervallen der Unter- 
druckung aufweist 

Revendications 

1. Dispositif medical pour stimuler le nerf vague d'un 
patient pour moduler son activite electrique en tant 
que partie d'une therapie prescrite, comprenant: 

un moyen de generation de signal (10) pour 
produire un signal predetermine pour stimuler 
le nerf vague, 

caracterise par un moyen de detection (62-87) 
sensible a la parole du patient pour inhiber 
automatiquement la stimulation du nerf par 
ledit signal. 



30 2. 
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Dispositif medical selon la revendication 1, dans 
lequel le moyen de detection comprend un moyen 
pour detecter de la parole du patient. 

Dispositif medical selon I'une quelconque des 
revendications precedentes, dans lequel le moyen 
de detection (62-87) comprend un moyen (60) pour 
supprimer Inhibition apres un intervalle de temps 
predetermine independamment du fait que le 
moyen de detection de parole continue a detecter 
de la parole. 

Dispositif medical selon Tune quelconque des 
revendications precedentes, dans lequel le moyen 
de detection comprend en outre un moyen (67-84) 
pour reconnaltre de la parole d'un patient d'autres 
sons, pour eviter une fausse detection de parole. 

Dispositif medical selon Tune quelconque des 
revendications precedentes, dans lequel le moyen 
de detection comprend en outre un moyen (75) 
pour faire varier la sensibilite du moyen de detec- 
tion de parole a de la parole du patient, pour reduire 
la probability de fausse detection de parole. 

Dispositif medical selon la revendication 4, dans 
lequel le moyen de detection de parole comprend 
un detecteur de vibration (62). 
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7. Dispositif medical selon la revendication 6, dans 
lequel !e detecteur de vibration comprend un 
moyen transducteur (62) pour converter des vibra- 
tions detectees en signal electrique et ie moyen de 
discrimination de parole comprend un moyen de fil- 5 
trage passe-bande (65) pour traiter le signal electri- 
que obtenu a partir des vibrations detectees tout en 
rejetant sensiblement les frequences de signal 
externes a la bande de frequence vocale. 

10 

8. Dispositif medical selon la revendication 5, dans 
lequel le moyen de modification de sensibilite (75) 
comprend un moyen pour red u ire progressivement 
la sensibilite du moyen de detection de parole aux 
phenomenes induits par la parole, pour effectuer 15 
une discrimination entre des phenomenes similai- 

res produits par des sources autres que la parole. 

9. Dispositif medical selon Tune quelconque des 
revendications precedentes, dans lequel le moyen 20 
de detection comprend : 

un moyen pour sauter des intervalles de temps 
d'inhibition du signal produit par le moyen de 
generation de signal pendant une periode pre- 25 
determinee, et 

un moyen pour reduire les intervalles de temps 
des inhibitions suivantes quand la saine des 
intervalles de temps d'inhibition pendant la 
duree predeterminee depasse une valeur pre- 30 
determinee. 

10. Dispositif medical selon la revendication 5, dans 
lequel le moyen de detection comprend en outre : 

35 

un moyen pour fixer une valeur de seuil de 
parole, 

un moyen de detection representant une sensi- 
bilite predeterminee a ia parole du patient, et le 
moyen de variation de sensibilite comprend : 40 
un moyen pour augmenter progressivement la 
valeur de seuil du moyen de detection de 
parole au phenomene produit par la parole, 
quand les intervalles d'inhibition croissent. 
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